In reading through a large number of maniscript reports of outbreaks of this disease during the last few weeks, he had been much struck by the fact that, in a large number of instances, there were, for about a fortnight at the beginning of the illness, catarrhal symptoms, which afterwards merged into meningeal symptoms. It would be interesting to know whether those early symptoms were due to the Micrococcus catarrhalis, or whether they represented the true catarrhal stage of cerebrospinal fever. If the latter, he assumed it would be analogous to the catarrhal stage of whooping-cough, followed by the stage marked by nervous manifestations. Possibly light might be thrown on that feature by more systematic bacteriological examination of the cases of catarrh occurring under military conditions. With regard to the preventive aspect of the disease, the profession was at present groping to some extent in the dark. One knew it was extremely valuable to have a bacteriological diagnosis of the contents of the cerebrospinal fluid, but did one gain value for the trouble by having a bacteriological examination of the nasopharyngeal secretions of contacts ? He thought one did, but there were no observations on that on any considerable scale in this country, and particularly there were no observations as to the frequenty with which the meningococcus could be found in persons who, apparently, were not contacts. Until more information was forthcoming, on this point one could not assess at its true value the importance of the taking and the examination of swabs from contacts. He hoped that such observations would be available before long, and he would be glad if, in that evening's discussion, some light were thrown on some of the points he had mentioned.-Again, he wished to thank Sir William Osler for his valuable and suggestive address.
Dr. CHALMERS (Medical Officer of Health, Glasgow) said he desired to approach the subject entirely from the epidemiological standpoint and to base his remarks mainly on the Glasgow outbreak of 1906-07, although the outstanding features of that outbreak had already been dealt with in a previous paper.' No new facts concerning the outbreak had emerged, but it was possible now to get some of them into better perspective.
The epidemic might be said to have been self-limited. Like all true "Some Recent Manifestations of Cerebrospinal Fever," Trans. Epid. Soc., 1906-07, n.s., xxvi., pp. 121-142. epidemics it came and went, and although we isolated cases and contacts, and douched the nasopharynx of those who had the meningococcus therein, he doubted whether it could be said to have influenced the course of the outbreak. The great majority were single cases in separate households. Many deaths occurred at home before removal could be accomplished, but it could not be said that there were appreciably more secondary cases associated with them than occurred in association with those who had been promptly removed to bospital. While actively engaged with the first phase of the epidemic the outbreak suddenly acquired a fulminant character (January, 1907) ; and in the following June the numbers occurring monthly fell almost by onehalf without any change in administrative measures having occurred to explain the fall.
With regard to temperature and the presence of conditions favourable to the development of catarrhal affections, it might be said that, while the mean temperature of the autumn and early winter months of 1906 was above the average for that period of the year and the rainfall was greater, the following months, which saw the development of the fulminant period had-save January and March-a monthly mean temperature much below the average and conditions generally which were favourable to catarrhal states.
With regard to the features determining the outbreak, it might be suggested that germinal activity played a dominant part. The view gained some support, he thought, in certain features of the fulminant period: (a) Clinically the cases were more severe in type, death in many instances occurring after a few hours; (b) multiple cases in households were more frequent; (c) there was a tendency for the disease to invade families living under more comfortable social conditions; (d) a change in the age-incidence, especially in the reduction of the proportion of children aged under 1 year; this feature, indeed, was to some extent similar to what had occurred in the age-distribution of diphtheria prevalence in recent years.
With regard to the diseases more frequently mistaken for cerebrospinal fever, he found that in the early period of the outbreak 8 per cent. of those notified were tubercular meningitis, and that, as the disease became less frequent in 1908, the proportion of tubercular meningitis rose to 16. Pneumonia, on the other hand, supplied in the two periods 3 and 8 per cent. respectively.
With these preliminary notes he now proposed to ask whether there was anything in the distribution of these cases which brought it into line with that of other infectious diseases ? In other words, could we learn anything of the laws which determine the spread of cerebrospinal fever by comparing its distribution and movement with'that of other infectious diseases? The Glasgow experience might be summarised in this way: (a) The disease became grafted on the volume of meningeal disease in the spring of 1906; (b) it assumed a recognised prevalence in the latter half of that year, over 150 cases being notified between July and December; (c) it, required greatly increased prevalence early in 1907, reaching its maximum-184 cases-in February; (d) in June following it underwent a sudden decrease, and the cases notified in December fell to eighteen; (e) its subsequent history may be illustrated by the cases occurring during the last five years, which reached a maximum of bacteriologically verified cases in 1911 of thirty-eight, while the following year had' the lowest number recorded-namely, six, all of whom died.
It might, therefore, be that the few cases now occurring annually brought the disease to the level of the prevalence existing before its epidemic outbreak in 1906-07. The'features of an epidemic wave were, therefore, fairly complete. There was an unobtrusive beginning, a period of persistent but restricted prevalence, then: the major movement of the epidemic, followed by. its decline.
QUESTION OF TRACEABLE ASSOCIATION AMONG CASES.
It would be useful at this point to consider the available information regarding the distribution of recognised cases when our outbreak began. It was recognised in sev?ral centres almost simultaneously. In March, 1906 , two children of one family resident in Glasgow sickened with a considerable interval between them. In the following month three children in another family which had moved into Glasgow from the surrounding district fell ill. Several cases also were recognised in the general infirmaries-one from so far north as Bonar Bridge, others from Lanarkshire and the County of Renfrew.
As these relatively few cases had a wide distribution it was not necessary to assume that the disease had reached them from over-seas. Indeed, in the paper already referred to he had drawn attention to certain cases which had been recognised in the practice of one practitioner in Glasgow since 1891. Very -soon it became obvious that there was a lack of traceable association between invaded families. In' pre-epidemic small-pox a large proportion of the cases occurring were traceably associated, so also in measles and typhus fever. During their last three years' experience of typhus fever there were ninety-two cases, and no fewer than forty-nine of them occurred among known contacts with forty-three primary cases; but of the 186 households invaded by cerebrospinal fever during the first period seven only, or less than 4 per cent., had more than one case, although this proportion rose to 71 in the spring of 1907, when the outbreak was fully developed.
Moreover, outside the area of invaded households only eleven examples occurred, in which an association with cases formerly known could be established, and in these secondary (?) cases the interval varied from a few hours to fourteen days.
Epidemiologically, however, the parallel with diphtheria seemed closer. By reference to some recent experience, for example, he found that of 114 households invaded by diphtheria during the month of December last, seven only had more than one case which represented rather less than 6 per cent. of the total. This proportion fitted midway between the distribution of cerebrospinal fever during its first and second period, where multiple cases in households occurred in rather less than .4 and 8 per cent. respectively. He (Dr. Chalmers) was therefore disposed to think that, when compared with typhus fever, measles, and small-pox, the organism of cerebrospinal fever was of low initial infecting power. It might be said that this lasted so long as the conditions were favourable to the individual, but, on the other hand, when the conditions were favourable to the organism its power to infect and to kill recalled somewhat the malignancy of typhus fever and plague. In other words, its virulence would appear to become reinforced during a period such as he had called the " first phase " of their own epidemic. So, at least, he was disposed to read the contrast between their first and second phases.
One was thus led to ask, what were the conditions favourable to its spread ? Variations in virulence in the organism itself must obviously be left out of account as being, for the moment at least, matter of conjecture. In the report of their 1907 outbreak he related some effort to distinguish between the history of the disease in grossly dirty houses and the more elusive form of dirt, which occurred as respiratory impurity and resulted from overcrowding. The conclusion was that the latter was the more closely related both to invasion and multiple cases. Now, when it was possible to look at it from a distance, one found a very close parallel between the attack-rate of cerebrospinal fever and the general death-rate, which might be stated in this way, that in all the wards or districts of the city, thirteen in numberwhich had a higher death-rate than the average for the whole city-the case-rate of cerebrospinal fever was also uniformly above the average, as was also, with two exceptions, the death-rate; while the morbidity rate, as was probably to be expected, varied to a greater extent, and in about half of the worst areas was below the average.' GLASGOW, 1909-12.- 
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The parallelism between insanitary conditions and cerebrospinal fever was, therefore, as close as between insanitary conditions and the causes of death generally, but it would seem that the particular form of insanitary condition which determined the parallel was that of respiratory impurity. The close relationship between respiratory disease and insanitary conditions might also be held as explaining the almost invariable experience-there were, indeed, only four exceptions-that in whatever areas pneumonia deaths occurred in excess, these also showed an excess prevalence of cerebrospinal fever. There was another feature bearing on the epidemiology of the disease, in the grouping of cases. They had seen that, although secondary cases occurred, contact groupings were rare; on the other hand, place groupings could be shown on a spot map. Further, there was little evidence that the disease spread rapidly among neighbours, because in over 1,000 cases occurring during the 1906-07 period, in twenty-four instances only had any single tenement of houses more than one household invaded. This notwithstanding that in over 300 contacts, from whom swabbings from the nasopharynx were carried out, 26 per cent. were returned as "positive." The age distribution of these carriers must be borne in mind in relation to the lessened activity of post-nasal adenoid tissue in adults, but it was certainly somewhat remarkable that in their experience anyone recognised as a carrier-that is, having the meningococcus in I The following figures referred to the disease as occurring in 1909-12, and not, therefore, as influenced by epidemic virulence. They were based on a small number of cases, but suggested an excessive incidence on the one-apartment population of the city, when the population of each size of house was reduced to a standard ofage and sex distribution. his posterior^nasal passages and not at the same time suffering clinically -did not, as matter of fact, develop the disease subsequently. Age alone would scarcely explain this.
Coming to the position of affairs now existing, there was, he thought, in association with the explosive period in Glasgow a certain substratum of low temperatures which fostered catarrhal conditions. Mainly, he thought, however, that the continuance over some months of cases not numerous but widespread might tend to give the organism increased virulence and lead to an explosion, as it did in February, 1907. It was too late, he believed, to spread the population out after a particular overcrowded house had been invaded. The practical question, how carriers were to be dealt with, resolved itself very much into a question of getting quit of the meningococcus. If the absence of subsequent disease in carriers did cause some hesitation in accepting the variety of organism found post-nasally and entirely unassociated with clinical symptoms as being the true organism of the disease, he doubted at the moment whether this was sufficiently strong to warrant the discarding of nasal douching; and, for his own part, he believed that quite as rapid results had been obtained in free douching of the nose with slightly alkaline lotions as with any special disinfectant. He meant not nasal syringing only but douching.
In conclusion, he was disposed to approach cerebrospinal fever administratively on the basis of a typhus fever outbreak-that was to say, virulence grew up under overcrowding-but for executive purposes diphtheria seemed to afford the closest parallel.
Dr. GARDNER ROBB (Belfast) thanked the Section for giving him the opportunity of being present, as he was greatly interested in cerebrospinal fever, as every person must be who had had anything like the experience which Belfast afforded in 1907-08, especially if they had been in any way responsible for the treatment of these cases. The Belfast visitation started at about this time of year. The remark had been made to-night that there had not been many deaths from the disease in the present outbreak, but it must be remembered that we were now only at the season when it commenced. He believed the disease was fairly general all over the three countries, for during the last three weeks he had had applications for supplies of Flexner's serum from many districts not only of Ireland but also of thia country. In the extensive outbreak in Belfast, the first cases came into hospital at the end of Dacember, 1906 . Then there was a month of complete
